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New (;(;]) photolllel]y  of t}}c faint, co]r]pact  star c]ustcr ](; 1257 (/’ ~ 17°, b : -1 150),

cJhtaiIlcd  with the l’alomar 5nl tclCsCOpC1  , reveals that it is a highly rcddcwccl glcIbular

clustel well beyoIId  the (;alactic c e n t e r . W i t h  all appa ren t  c]istancc  IIIC)CIUIUS

(?fL M  )V : 19.2 aTjc] a  foregrc)ul]c]  rec]denillg  };(~l V )  : 0.75, it is 24 kpc  fro]n the

SUII aTId w 16 k])c bcyul,d  t}Ie (;ii]actic ccntcr. ‘J’hc ]Ilorphcdc)sy c)f its colc)r-)Ila[jrlitllclc
c]iilgrti]ll is sillli]zlr to t,}Iat of M13) a~ld s u g g e s t s  that it has ]Ilcjc]crate]y ]OW ~Ileta]]icity

([l’c’/}]] w -1.’().

] ‘1’IIc l’aloIIIzl  I 5111  t[lrsco])c  is operated  i], 8 joint agrecl[lcllt  iIIIICIII~,  the C a l i f o r n i a  l]lstitutc of ‘1’fxhnology,  t II{ .it 1
l’)(,))~]lsi(,]]  l,alIc,  r:j IcIy,  aIId (; OJIIC1l LJ])ivcrsity.
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,%lbj(’d hclldiTlrJs: (;l(ll)ular Clustm

1. introduction

It is gcnmally bdicvrcl that the Srcat Irlajority of the f!lobular  c-lusters in the Milky Way have

IIOW bcmI fou]ld.  ‘1’hc Inost rwxvIt catalc)g  (Ilarris l{]{)(j) i n c l u d e s  146 s u c h  objects, aIId the total

Ilurnl)er  ofcol)firIned  globulai-s  has growlI by c)lIly a few })crcellt  over the past two decades,  des])iir

ca re fu l  scarchinp,  of the outerh alo and (JzilFic.tic-lJl]l~c:  Tcgions where most  ltlissing clusters  art,

}) IohalIly hidi]lg.  ]Iut-  though it is highly  unlikely that any ]urninous, ]nassive N(J(~.ty]]c  c]ustcls

rcIJ~aill tc) be found,  sl]ldlcr dustm-s  }Iavc kept turning  u}) in s u r p r i s i n g  p]accs. ltccent eXa II 1111 CS

aTr tlIc very  s~)arsc l)yxis syste]n  iI] the outer ha]c) d i s c o v e r e d  by lrwin et al. ( 1 9 9 5 ) ,  aIId tlIc

(Jalactic-disk o~)ject ],ynga ~, oJIcc thc)ught  tc)he all old C)])(’J1 c]uste.r  (ortc)]a]li et d. ]9!13;’J’avatcz

I& }“rirl 1995).

A  IIewfindillgill  thiscatcgoryisl(:  1257. ‘I’}tis c)t~jectlicsatl: 17°,b: -l]5C’((cl~}tltc)ri:ll

1950 ccmrcli]iatcs  a : 1 7 ’ ’ 2 4 ’ ’ ’ 2 7S, 6 : 070 °3’05”; it is also listed ill the Guide Star (}ata][)g  as

(;S(~ 5079-0033, at J2?OO0  coorrlillates 17)’2?7’’’08.5 3, 07 °05’35”) in a field of IIlodelatc]y heavy

hut llrliforIll  rcddcllillg above t}lc (ja]actic c e n t e r< IL S}IOWS  up C)II tllc 1’OSS aIId l)igital S k y

SuIvCy ilna~cs as a fairlt, vcr~ cfJlllJ)act, and  obviously distant star clusicr (the visual coIIII  as{

lJctwcwII  it aJId the IIIUCh IIcareI  glohula  I c luster  N(;(; 6366,  011  the saIne Sky Survpy  field,  is

quite st]-ikillg;).  It was discovered IIlorc than a century ago by Spitaler (1890). ])cspitc the }I(i[vy

f<)lq~lou]ld  absorptic)ll, it is IIIc)Ic easily  vis ible  than lI~alIy of thr rcvnc)te, sJ)arsc  l’alolflar-ty~)e

p,lc)l)IIlar clusters that wme  found  ill the systcnl]atic scaIc}I lIy Abe]l (1955) .  Wherever 1(; ]257 }Ias

LCCJI cata]ogcd, it has a lways  IJCWI listed as aII c)peII c luster  (c, g. $hap]c’y ]{)~();  ]/yJl~~Zl  1987),
thou~,l~  a f(,w ])ul)li cations (JlOta\}]y ]]ur],},a]n  ]{)78) rc,,,ark t},at i t s  c]assificatio], is  u],cfrtai]i  and

that it IIIay ill fact  be a glc)bular. (;ertai]lly, its IIIc)clmately his}l l a t i t u d e  aIId o])tical  II)orpholc)f\y

arc TI1OIC ill favor of t,hc glc)bu]a] catc~:ory,  but its unfortunate early inclusion i~l the opc  II-cl ust  I, I

l i s t s  s e rved  oIIly to divert attclltioIl frc)]rl  it, aIId it )tils cludcd  all de t a i l ed  i~lvcsti~~atic)l~ sillcc  its

(Iiscovcry,

‘1’he cc,lc>r-lll:]gIlitll(le diagral))  (CM])) of a star clustm usual ly  provides  a  ddirtitivc  w~iy to

esta}jlish  its ]Iaturc, and the photoJIlct  Iic study that WC rc’J)oIt here shows illllllcdiatcly that 1(;

125’/  is a globular cluster on tile fal side of tile Galaxy. III tile p]cvious l i t e r a tu re ,  probab]y th(,

CIoscst  mIa]o~:  o f  this solIlcwhat accidenta] rc-i(lcrltific;iti(jrl  process is  fol. tlIc  t)ul~,c clustc, I IQ(; (;

6!,40, wl]icll was in(lcj)cndelltly discovclc(l  as  a  globular  c luster  by ])jorgovski (198’ I’) aII(l tlIeII

]tl~(”J cI’c)ss-j(lcJlt,jfic(]  l)y ]]ica et al. (]9{)4) ?1.S aII NGC ot)jcct W}lic}l h a t ]  been  prcvious]y ]istcd  a s

:111 {)])(’11 c]l]stcJ,  I t  i s  IIiitura]  to w(IJI(l(,I lIcIw IIIa]iy {,tllcr suc}I ohjccts still  lvait to ])c coIIc(tly

iflc]ltificd.



IIy inspection of the cll]stcr ca.taloc lists and  Sky Survey fields, wc recelltly l)cca~nc  awaTc

t}lat I(Y 1257 rni~llt  be a  globular  c luster ,  a]ld took the car-liest  op~]ortur~ity  to ot)tain deep CCl)

cxpcmums  of it. IrI]agcs  in l/Vl were  acc~uircd with the l’alornar  5-rIl  te lescope on t}le Ilig}lt of

19968  Sept. WC usd the COSMIC 2048 x ‘2048 (;01) array at prime focus, with a cc)rresponclirtr,

i]]~agc scale of () ’!2846 per pixel. Single  exposures were  taken in eac}l filter, with integr-atiorl  times

of 900 scc (11), 600 S(:C (V), and 300 scc (1).  ‘1’he l; ill)agc  of IC1257  is shown in l“ig. I .

observinf~  cmlclitions  were  photc)ri~etric,  and  fra.rncs of  four  stalldarcl-star  fields  fro~n l,andc)ll

(1 992)  were taken to calibrate the photo?  rlctry. ‘J’hc sccirl~ quality on the cluster fralllcs (taken

a t  II)odc,ratcly  ]Iigh air][lass) w a s  1’!4  l’~’llhl. 1+’ror[l t he  irlterrla]  scat ter  of tht’ starlclar-d-star

lr~ctisllrcr[lerlts,  wc jud~c’ the zeropc)irrts  o f  o u r  photorrlctric  IIV1 scales  tc) be estahlishec]  t,c) withirl

:10.02 rrras  ill each filter.

All the ilna.ge mcmsurernerlt  was dc,ne with the standard 1 fLA1’  vcvsio~l  of the crowded-field

l) Aol’llorJ’”  c o d e  (Stctsorr et al. 1990).  (;orr]]~lcte lists of the firla] data  carr  bc’ sent  tc) a n y

irltcrcstcd reader on request to W}’}]].  ‘J’hc resul t ing (~Ml)s  in (V, ll - V) alrd (1, V 1) are shown

irr l’i~:. 2. At radii larger tharl N 1’ frorrl  the c]ustcr ccnt,cr,  t h e  c l u s t e r  pc)pulatiol)  clro~)s ofl’

ra~)idly a r i d  t h e  corltz~rrlilrzitic)ll  o f  the (;MIJ l~y field stars lwc.c)rr~cs dorninallt. ll:x~)[~rilrlcrittltiorl

w i t h  various radial binnil{gs  showd that a dividirrr,  lirlc a r o u n d  T ~ 50” gave a rl(’~lr-c)~)tillllrlr)

sc})al atioll hctween clust, cr and  fic]d, a s  s}rowll  ill t}lc ])al I121s  o f  1+’ig.  2. lf’or t}rc I)rig}rter  ])arts c)f

Lhc (;L41) (\~ <  20, i.c, blip,lltcr L}larl the 1111 I(VILI),  the irrterr)a]  Cllors C)f the }Jhotorr](try  fror)l

illc l) Aot’1lo’1’”  rductiol)s  aw lCSS thar)  (),02  r[la~; irl tither rrrar,rritudc  o r  cc)lor; t h e s e  illtcr]lal

uncertailrtics il]crcasc to O(V)  V (),05,0(V  1) ,  :1 ().08 at V  m ’22.

‘[’he (Ii, V) fran~e })air  ~~avc the best defrllitio]l  of  the cluster  scquerlccs  irr the CM]). 11’rc)rrr

the illl~cr ]C{{ion showrl irl l)i~:. ?(a), it is ir]rrllcdiate]y  clear that  1(; 1257 e x h i b i t s  at l eas t  twc)

tradclr~ar-ks  of a nc)rlrlal halo cluster with low or ~rloderate]y  low rr]ctallicity: ar~ extrerl)cly blur

IIorizolltal branch  (111111), aJ]parcrttly with fcw (,r IIO l{R ],yrac stars, arrd a steep rcd-!:iarit i)rallc}l

(Il(;}l). A close arlalog  arnor,g  the r,or,r,al, well-studied halo clusters is },robab]y  M 13 (c.{,. Sandap,t

19(;9, 1 970),  which exhil)ils the sar[rc basic features,

our data hccornc  severely irlcc)rrlpletc  past V ‘- 22 arrd thus fall well short of the Subp,iar}t

rc[:io]r  OJ r]r;ii]t-s[,{]~]e]lce  turl)of]’.  Never  thc](’ss, tllc l]rip,htcr ~]arts of the (; Ml) allow us to (l(,(lucc

rrluch csscr)tia]  ir)forrn:ition  abc)ut  the c lus t e r .  ‘J’hc (; MI)5 of Loih  the ir)rlcr and outer fic,ld clcar]y

Collfir]n t h a t  t}(e forc~round al)sor}~tic)rl  is hifj,}l, a r i d  the flcld star ])o])ulation  is scerl to set irl

rathrl shar}~ly rcdward  c)f a cwall’ at l) V :’ 1  .3 ,  1’ 1  V 1 . 7 .  \l~C 115L, tvvoways  t.c)  Csti]rliltc  tllc

Clllst(l  lr(l(lcljir)~~:
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(1)  q’hc Id cc]gc of the ltJIJl (c)r cquivalcnt]y, the blue edge of the RIL ],yrae p,ap) falls at a WCII

detmlllilld c o l o r  (11 V)c) : 0 . 1 8 : 1  0 . 0 ’ 2  in IIldal.}mor  c lus t e r s  (c. g. SaIIdage  J969). ‘1’akirl~~

(11 V) : ().95:1 0.05 for the apparent  CO1OI  of this fiducial fcatum in our CM]), wc derive

1’; (11 V ) I O. T”/ :1 0.0S) ‘1’his  cst,i]l]atc  s}lould  act  ua]ly hc c o n s i d e r e d  aII u})per li~nit,  since  thr

1]1111 Inay  IICIt reach all t}]c way to the actual I{R ],yrac blue edge.

(2) ‘J’hc illtep;ratd c.olols of low-lnctallicity globular clusters arc ltot very sensitive to lnetallicily

(l{aci~,c 1973; ILd et al 1988),  a],d to first o r d e r , wc call assu]nc (11 V)o  = 0 . 6 5  :1 0,05,

(V I)u ~ 0.(1 1 0.1 for arly such cluster. Vor }lz’frhly reddened c lus t e r s ,  t he  illtcgriltcfl color

itself thus prcwictes  arl accurate reddening  indicator . ‘1’o  obtain the c]ustcr color, wc srnoothcd

t}lc (,rif;illal  irrlages  with a sirnplc  boxcar  filter  to rcducc s tochas t i c  cfhxts  of irldividua]  bright

stars, arid thcII  ll]easulcrl the intensity of the clustrl li~ht  through a ]5” c i r cu l a r  ape r tu r e

ccrltcrcd C)II t}]c d u s t e r . ‘J1his prcmc]urc  gave  irltcglatd co]ors  of 11-  V  : 1.38:1  0 . 0 2 ,

V  1  L 1 . 8 3 : 1  ().02. S u b t r a c t i n g  the assu]lld irltrirlsic  c o l o r s  quc)tcd  above thcl]  gives

1’;01-  v) 0 . ’ / 3 , 1  0.05, E(V  - 1)-1.3 M(II- v): 0.93,1 0.1.

‘]’hc t w o  IIlethorls  give entirely consistcllt r e s u l t s , arlcl we adopi  a  Irlean c’stirllatc

1;(11-  V) : 0.75:1 O.(J4  fc)r t}lcfo]lowillg d i s c u s s i o n . ‘I’he observed  scat, tcriu color (tyl)ically -10.1

l],af:)  a long the red-giant  branch a*,d horizol,ta] I,ra,,ch is larger than the i],tc~nal errors  of the

JJ})otorrlctry  (see  above) ,  aJId is thus p r o b a b l y  duc  to a lllmlcst alliount ofdiffercntia]  reddclli]l~:

across the face of the c]ust  cr. IIc)wevc  T , ~,ivcll tllc relativcl,y  larp,e a]rlount of forc~,roultd  absoJptic)rl,

tllc difl”crential  rcddcl~i~lp,is  sllrprisill~ly slr]all.

‘J’akillg the r e d d e s t  p a r t  of tllc 1]111~  as  defirlirl[t t}Ic ltlL l,yrac g a p  ICVC1,  wc adopt

1~]1}~ 19.8:1 0.2. ‘J’hc ~llcta]licity  of the c lu s t e r  can  he gaup,c.d  C)Illy rou~h]y  with thc]ilnitcd d a t a

wc h a v e  a t  p r e s e n t ;  t h e  IJlost cffectivc  IJ)ethod  wc CaTI a])ply is to usc  (JJ V)o,g, the COIOI  of t}i(’

1{(;11 at  the 111{  lCVCI  (Zi[~n &  W e s t  1984).  ]1’ro]]]  l~ip,. ?(a), wc o b t a i n  (11 - V)g : 1.50:1 ().05  ar]d

t)lus  (1) V)[),g  : ().75. ‘1’hc X i n l l - W e s t  calibratiml t}lcrl f{ivcs llpCJ/ll] v 1.7:1 0 .3 .  ‘J’his Cstilrlatc

shuuld  bc treated with caut, ion given t}]e h igh rcddcllirl~~ arid t}lc rather spa r se ly  l)o})ulated  (;M1)

w c  IIave at prcsc]]t; t}lc only  truly ~cliablc  collclusior)  wc car] m a k e  at this stage is that the cluste]

i s  rlcitllcr  rrletal-1’ich  nor extrc~ne]y  ]llctal-~jc)or.

AssulIling A4v(1i11)  -  ().6for  a  IIlodc]atc]y  ?llC’till-]JOOI  c]ustcr ( e . g .  (;arncy et al. ]{)!)2;

Valldclll;crp, CL al. 1996; IFdyrfcr]  et al. 1996),  We Cstirllatc  illl a]]parmit distallce II Iodulus

(7 JL -  A4)v: 19.2:1 0.2arldthus(?r/-  J4)~, 16.9 with  /lv : 3.ll~;(lL V). A rough check 011 tl]is

distalicc earl bc obtaillcd froln  t}lc tiJ) o f  t h e  rcd-giallt,  locus, whic]l  lies a t  A4~(ti]))  : 4.01 ( ) . 1

for all low-lneta]licity o ld  s t e l l a r  ])upulatiolls (I,cc  ct irl. 1!)93). J{’ro]ll  l~ig. 2(b), wc find t h a t  t h e

l)rip,lltcst  rcd-giallt,  s t a r  ol)scrvcd  i]) tllc cll]ster  i s  a t  / ‘- 15.75,  whic}l w i t h  A41 >  4 . ( )  [:iv(’s

(7,/ 714)]  <  1(1.’j’5, or (7rI. A4)V < 20.”/, whictl  is co]llfortal)ly  a b o v e  t h e  esti]~]atcfro]ll  tlie )IJI,

Sir)cc tile cluster is not heavi ly populated,  i t  is  likely that the observed Siant brarlch  dots rlc,t

[,xt(,rl(l all the way to  the true lLGI1  ti]) arl(l  that this lIIctlI[)(l  car]  g ive oIIly a ~,cIIc Ious  u})})cI lijr]it
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the Galactjc ccmtcr.  Its lc)cation  in the halo is inclicfitd in Fig. 3. lntmmtingly and unlike  t h e

~reat lnzl~ority  of Milky Way glc)bular  clusters tl~at  IIWC becl~ discovered jn the past fcw decac]m

it js not ill either the Galactic. bulge or the mlimnost halo, but rather in the ?nid-halo  Jcgic)n.

‘J’}lcl:ir~;e clistarlccc )ftllccluster andjts co]]lpact strllcturc,cc)ll])lccl w i th  theindifl’crellt secin~

q u a l i t y  c)fc)ur (;~l Jjl~lagcs, ]Jrcvcllts  our~J}lc)toJrlctry  fro]rl rcacllitLg illtotl~e il\r\crlIlc)st  w 10’” ( 1

pc). ~1’hus any quantitative statements about its core radius or c.c]ltra] concentration JIlust awaii

lli~~llcr-resc)lutjc)ll  ilrlagi]lg.  WC cm, h o w e v e r , cstilnatc the Cluster lull~inmity by direct integraiioll

frc)Il]c)llrfr:llI]es.  q'llcll illlagec )ft}lc:C lustclri stllclllc)stf rc~c>Ofs  iltllratcds  t21ri Tllagf`s(  cit}lcrl)rig}lt

foregrc)uncl  stars at large radii, or ihc brightest lt.(;l) stars in t}lc cluster cc~rc) and t },US the l,,ost

suitable for the purpc)se. IJarge-apmturc p}lotometry of the slnc)c)thcd IJ jlnagc yielded  })t -  1 4 , 5

withil}  a  radius  c)f 2!6, beyond w h i c h  we cc)uld find 110 fult}lcr Illeasurablc  glc)wth  ill the clustcl-

light. With theintcyyatcd color given above, w e  then clcxluce Vi = 13.1,  and hence A4$ I 6.1.

‘J’his lulllillosity is distinctly fainter than the average of all globular clusters in the Milky Way

((A4$)  ~ 7.5; ]Ia]ris 1991) ,  but  stjll  sj~nificant]y ?rlorc lul[linous tha?i  the } ’ a l c ) ] n a r - t y p e  clustcls

tha t  iTlhal)it the c]utcrrnmt }Ialo.

l’ills.lly, wc note the presmcc  of al) unusually bright star (or starlike object) which a~,pears

tcj lic within N 2“ c)f the gcollletric ccmtcr  of t}le c lu s t e r . ‘1’bough it is dearly saturated olt ouI

1- band image, nleasurmncmt of this cmltral c)ljject  throug}l  a 2“-clialncter aprrturc 0]1 the 1) a n d

1’ fl<lTllcs(  cxtrzl])c)l~ltc(l  t}lrollgh  thcst:lllclar(l cllrvcc)f  ~~rc)wtll tc)t}lc er]lliv:ilc~lt  large-a] )crt,ulc

ll)a~,llitudes) gives  apl)roxilnatc photmnctr.v  of V  ‘ 17.12,  11 V  v 1 . 4 .  1+’ro]fl i t s  ~)laco[lerlt L)II

tl]c  (Wll), it could  then be a pclst-A(Jli star, a]i l{,(; lJ-tiI)  star for which the ph{)to~llctry  is bad ly

col)t:ll]]illtlte(l,  or SC)IJIC  other kind c)f co~ij})act source. A[{iii]l,  lli~}lcr-resc)llltic)ll  i]l)ap,ing will be

Ilecessary tc) lneasure it accurately.

III sulillllary, wc find that 1(; 1257 can safc]y be added tc) the census c)f Milky Way globular

clustcls.  It is a IIlc)dcv-ately low-lulr~incmity }Ialc) c l u s t e r  abou t  lfJ kpc  beyond the (;alactic {ent, c’r,

wjtl)  a (;MIJ ]I]cm])}lology  and lnctallicity that arc ~lorll]a] for  i ts  locat ion.  I t  would })c of glcat

illlrrest to obtain a radial velocity and spcct]oscc)pic  IIlctallicity for it, as well as }lip,}lc~r-]csc)llltic)ll

ilria~,illy,.

‘1’llis  wo]k  js tllc result (If a  coo~)c,]aiive  efrort  a]]~on~ both ari]ateur a n d  profcssi{)~lal

astrollolllcrs. Wc arc happy to thank A. l,a.yden  and  1). Wdch fc)r additicjnal advice.  11’inarlcia]
su])polt flOJl\  the hTatu Tal sciences and ]tn~:illmring  ]{c’sc’arch (;ourlci]  C)f (;an ada thrc)up, h a

rcsea]cll ~rmlt tc) WI’}]]  is grat, cfully  ackllowldp, ed. IIFM  aT]d ()}’  arc su~j]Jc)lted  ill palt b y  gral, ts
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Fig,. 1,- A 900-sec  exposure  in 11 of the c.luster 1~ 1257, taken at the prime focus of the }Ialc 5

IIlctm tclcxwopc. ‘J’hc field  of  view displayed is  ‘2!8 x 2!8; No]t}I !s up and ltast to the left ~1’llc

cmtcr  parts of the cluster are show Jl in the left panel, and the inrlcr parts in the right pane]<

Fig.  2. (a)  Color-magni tude di~g,am in V, (11- V) for IC1257. [1’}~e Icjt  pardshows the ,ncmsurcd

stals in t}le inner region (< 50” froln  cluster center ,  exc lud ing  the i](ncrmost N 10” fol which

crc)wding  prevented any n~cmurmlcnt),  while the right panel shows the (~Ml)  for the rc~ic)n outside

50” radius. ‘1’}IC! illtC!riOr  rC!giCUl CC)ntai115  ~)rill)ari]y CIUster StaT’S,  w}li]C t h e  OUter  rC!giO1l iS Jl)OSt]~

fic:ld stars. (II) ~olor-magnituclc dia.gra]n  ill 1, (V - 1) for IC 11257. I’a.rlels are the sarnc M for part

(a).

l~ig. 3. l,c)cation  of IC 125’ /  ill the Mi lky  Way  ha lo ,  in the X, X Ga lac t i c  cc)ordinate plane. ITI

this plot, the Sun is at (O, O) and  t,hc Galactic center at (8, O) kpc. l)ata for other globular clusters

(sInall  syInbols) are taken fro,,, IIarris (1996) .
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